REPORT DOCUMENTATION PAGE il by

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA
22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a
currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To
8-April-2005 Conference Presentation Jun 2000 — Dec 2005
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Empirical Pseudopotential Modeling of Superlattices

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
A. Ongstad, M. Tilton, G. Dente 4866

5e. TASK NUMBER

LY
5f. WORK UNIT NUMBER

12

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
AFRL/DELS
3550 Aberdeen Ave SE 11. SPONSOR/MONITOR’S REPORT
Kirtland AFB NM 87117-5776 NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
Conference Presentation, 28 March 2005, San Francisco, California.

14. ABSTRACT

For several years, we have been accurately calculating the electronic structure of superlattices using a solution technique
based on the Empirical Pseudopotential Method (EOM). In our method for forming the superlattice pseudopotential, the
critical assumption is that the heterointerface charges are redistributed, making each constituent layer in the superlattice as
bulk-like as possible. Here, we demonstrate that our technique for forming the superlattice pseudopotential is fundamentally
different from the atomistic pseudopotential approaches that use a superposition of atomic pseudopotentials to represent the
superlattice. We then present several applications of our method to InAsGaSb Type-II superlattices and, where possible, we
compare our results to those calculated with an effective mass method, as well as to atomistic EPM methods. In all of these
comparisons, our method provides excellent agreement with the measured data.

15. SUBJECT TERMS
Empirical Pseudopotential, superlattice, InAs, GaSb, type II interface

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE
OF ABSTRACT OF PAGES PERSON
Dr. Andrew Ongstad
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (inciude
Unclassified Unclassified Unclassified Unlimited 10 e code)
(505) 853-3207

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18




S5z Y79

s gzdr/
HLADZG S Y

AN AW W O1TIAIC
G3ANINY S ATNO
TACWITIVU ANIO7 )
ASYI13Y 211and 404

(B VERN

‘Ajun syde %.,‘..‘.::., 10 1131402
0BXS J0j poiueif s aguRies|)

:fenuajod 1991100 uonewrxoiddy uonoun, adojoAauyg
A[redrdoasoraru drow e I10J Y
GUM— hOWSMCQOhr—Ow 9] 2AJ0S \AHODH—U— CO_HNG—.:;_tOQ mN . W\

(INdA) SIPPOJA 198X I0JA « [PPOJA p1epue)s ,,

SiI010211q AZ1oug peroanq K101B10qE YoI8asay 9010,] 1y & )975 ]

poIsSuQ Mmaapuy ‘UolLL 1avyorp ‘pua( ) A103249 574

GaON3NY SV

saomyef1adng JO SUIPPOJA [enjudjodopnasd [edrinduy




3+ 2

-—

w
i =2 1R R DT =L

(2+4)4=(4)4

:$2240f S1y [

‘27 -1930)uf = -8 Ty} YINS SI0IIA ddNIe[ [8301dIdaI oy oIk ”Mv oIy ur

=iy

2]18 ]
BINuLIO z. o~

(2445 X=(4)4

8=

10120 w10f = Hw\:w\vm B Ly 452 A W

wng uossiog

14

i

- - + +

_(4)4

:fenuajod ynq Ay} SunNoONISUO))

INdH YA spIjoS [ng JO SAISAY]

SRRy TN IR S WG W PO o SN



SMIS Jo Aeary NS d3uIg

SI9pI0
uonoeIJIp d/Y

:d3ouy sondo

(5.410100f UL.10f) g, = A 3= w\v A paau AJUO I\

XD > N«&«Qw\ > XD — Aw\vk - ,M Ava wﬁo\??& AD1ANO]

;renuajod 90198] [[NJ 9Y) MOUD| 0] PAAU JOU OP A\ o

JUIoJ A9¥]



uone3a18ds yuapuadap *dwd], + sSuny3M puoq ddeyUl + [enudjod Jo ssang
s1ojowieaed ¢ = ( $)9s}J0 € + uorsadRwered ¢ x suol g )

A

-—

qsur_ ., \Gpwo_ . (qS)PD
(4) 70 (4) 0 (4) o

(Sp )up
)

¢y saunbarqsen /syuj opdwexy

-— -— -

saoy1o + (4)7e5 puv (4)"e5 01 suf ppuonounf saunba. uoyoNLSU0S SIY ] JuI0d Aoy

soys-¢g SAYIS- M\
IOAO WIng IOAO WINg

1o1ap 2onfidm] + (914 .4)"5 X + (“1+ "G X = (4)4

INdAV = INdd Qustwoly,, (1) PO o
d

(g) sorLreg

+—>

M

(g / M ) 2omepradns e jo enuajod ay) Sunuasaidar I10J SPOYIOW 0M] JSBI I8 I8 I ], .

2. ddnje[aadng oY) 10J [ WLIOJ 9M Op MOH




s1ojowieied 9] = (19SJJ0 + qSex) aoj sidjouweaed L + Syu] paurea)s 1oy srjowered g )
1asfjo ayy snjd wip.13vip pupq ynqg ayy jif 1wy}

510100 wLiof fo soquinu a5utf) =4 puv 24 saunmbas Luo uoonaIsuod Sty U0 A2
q . gd PUb A l Yl d 12§

d
§ m
= g 2 :|o~| us— { = @ 1004 JJOIYM Ul
2 ! MEL T z
M
M M
- YOI | R . " PO Rae _
(4)74 — poa4—1| + (474 - | 5 24 = (4)4
2 3
APl & = Amvm\H
5 INdAS = IWdd JIng,, pasodwitiadng @ {7) POYISIA

m.mwm\xm\_ W - Amv\f



18fjo :1dPweaed swonsbuy
U0 A(Q PAIIA0D - s
s1 AJ1xajduwod ddepIduj | | el
(2)4 puv (2) "4 - INdHS
‘S1030B] WLIOJ JO Joquinu 1 - (2) POUYOIN
d)IuLj SAsN uoIPNISU0)) i

e e
NI Ang

s woiysBuy
0S 1 szt
h N

XD > Y > XU —

1of () 4 pup ()" [ INdAV
JO a3pajmouy| [[nJ | . (1) POYRIN
saxnbar uononnsuo))

swouxsBuy swonsbBuy
o

v

[enualod . [enua0d
20MmeT [[PM " 201116 JoLueyg

reo

~00

(TINZI / TIN9)

uorsuowiIp-| ur uosrieduwod [ediyde.nn




JApaa spuasaadad ‘WY 10 WS 12Powt yoryf UuoIssnosi(] 10j uonsanQ

e AN ug
mGAtva Ee mm\mw+ 5, N M+m\m +NV_W+__M‘MR|

:s1 9ome[radns oy} 10J uonenby IFUIPIOIYIS Y],

2Suny> h SJu21o1fJ200 4214n0,] Jnq u's

AV 40 NJAS 0 2 esn? 4 X = (4)4

WwIns € Se Ud))LIM 9q Ued [enjuajod [eury ay) ‘Spoylau y1oq 10, e



*Appua1agyip ejodidur A3y ng
‘SweISRIP puRq gSPLH PUE SPUJ AY) 0} SIJ JUI[[0Xd IPIA0Id Y1oq 7# 1] PUe [# I »

(W) aseo (W) ases
or Ge 0c 174 (174 Gl oL S Gz 0z Sl oL G
N 1 N | " 1 N | " | " | 1 1 N mN L i 1 s 1 s | A - m.N
....................... -0
T *- * — N
v . v -g¢ O . u/ - ©
ﬂ ................. “ ,,,,,,,,,,, I// L .A / .A
...... A e A -
TN /I — v = P
nag ] 0y T S E
,/,P . — | | i
/,, lmlq ’ <
3 i - 0¥
NdTVY) Z#ud -4 -- B e
(W) b -+ S o A
smo_«-ﬁ:efnchxmwTT I (Nd3s) —=—
L ..m.m ejeq |ejuswiadxy v A L gp
(I x) aseo / (N 8) swul ‘ (N x) ases / (N 9) syl
‘ —
qsv9 Spu] qgspo Spuf

SSAWIIY L, qSBO -SA- S)NSY JIYS an[g
(qSeon / syuy) dmepdng



00l

(wrl) yybusjanep

oL 6 8 & 9 S 14 € [A

17 $- 1 _
e Y

qseou]

101

%

‘s1aqiosqe [eusdjul qssy® %en®uj yoiyjy pue

l1em ajoy qs?%e9?uj jo y pz Bulwnsse ‘suonenojed |spow N43S

Surun I, 13se ] Y[-PIA 03 NJAS Jo uonediddy

JONVLLINSNVYL %

syu| jo siakejouopy




